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® The present invention relates to the improve- 
ment in an apparatus for reproducing information 
from a card-iike optical information recording me- 
dium including tracks for guiding and tracks for 
information. At least three light spots are formed in 
said card-like recording medium by light-spot for- 
ming means. Signal detection means then detects 
focusing control signals and tracking control signals 
by scanning said tracks for guiding with a spot 
among said light spots. Further, signal reproducing 
means reproduces information signals (V E , V F ) of 

3 plural tracks by scanning the information tracks with 
the regaining at least two light spots. The repro- 
gjduced Information signals of the plural tracks are 
Iflstored in plural memories (22, 23) separately for 
CDeach track. Subsequently, read-out means sequen- 
ce tiaily and successively reads the stored information 
J" by the time sharing system from each of the plural 
"memories with a speed larger than that when said 
O reproduced information has been input. 

qj By such a configuration, it is possible to largely 
increase the amount of information read-out per unit 
time from the optical card. 
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OPTICAL INFORMATION REPRODUCING APPARATUS 



BACKGROUND OF THE INVENTION 



Field of the Art 

This invention relates to an apparatus for opti- 
cally reproducing information, and more particularly 
relates to an apparatus used for card-like optical 
information recording media. 



Prior Art 

Heretofore, in the card-like optical information 
recording medium (termed the optical card 
hereinafter), tracks for guiding and tracks for in- 
formation are alternately disposed on a card sur- 
face. The tracks for information are scanned utiliz- 
ing the tracks for guiding, and information is taken 
out. 

However, when tracks for guiding and tracks 
for information are alternately disposed as de- 
scribed above, the recording density of the area 
which can be utilized for information recording 
within the card surface does not exceed a certain 
extent 

As a result, in order to increase the amount of 
information reproduction per unit time, the speed of 
the optical head or optical cards (or the shuttle for 
carrying the cards) should be increased. 

All of these countermeasures require, however, 
mechanical solutions, and hence the problems are 
complicated. 



SUMMARY OF THE INVENTION 



The present invention has been done for solv- 
ing the above-described problems. It Is an object of 
the present invention to provide an optical informa- 
tion reproducing apparatus in which the read-out 
speed of information is increased without changing 
the speed of the reciprocating movement of the 
optical head side or the shuttle side. 

The present invention provides an apparatus 
for reproducing information from a card-like optical 
information recording medium having tracks for 
guiding and tracks for information. The optical in- 
formation reproducing apparatus according to the 
present invention comprises means for forming plu- 
ral, for example three or five, light spots on said 
medium, means for detecting focusing control sig- 
nals and tracking control signals by scanning the 



tracks for guiding with a light spot among the plural 
spots, and means for reproducing information sig- 
nals in plural tracks by scanning the information 
tracks with the remaining plural (for example two or 

5 four) light spots, and Inputs the reproduced in- 
formation signals in these plural tracks in plural 
memories (for example two or four semiconductor 
memories), and then sequentially and continuously 
reads out information from these plural memories 

10 with a speed higher (for example twice or four 
times) than the reproduced information signals 
which have been input in these memories, and thus 
the read-out speed of information is increased. 

75 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is schematic plan view showing the 
20 relationship between the optical card and three 
light spots when information is reproduced by an 
apparatus of the present invention; 

FIG. 2 Is a schematic diagram showing a 
configurational example of an optical head used in 
25 an apparatus of the present invention; 

FIG. 3 is a diagram showing a configura- 
tional example of a photodiode element and three 
reflected-light spots; 

FIG. 4 is a block diagram showing a configu- 
30 rational example of a circuit which takes out focus- 
ing control signals, tracking control signals and two 
reproduced information signals from the 
photodiode in FIG. 3; 

FIG. 5 is a schematic diagram showing a 
35 configurational example of a circuit which doubles 
the reproducing speed of information; 

FIG. 6 is a schematic plan view showing the 
relationship between the optical card and five light 
spots when information Is reproduced by an ap- 
40 paratus of the present invention; 

FIG. 7 is a diagram showing a configura- 
tional example of a photodiode element and five 
reflected-light spots; 

FIG. 8 is a block diagram showing a configu- 
45 rational example of a circuit which takes out focus- 
ing control signals, tracking control signals and four 
reproduced information signals from the 
photodiode in FIG. 7; 

FIG. 9 is a schematic diagram showing a 
so configurational example of a circuit which increases 
the reproducing speed of information by four times; 
and 

FIG. 10 is a diagram when the five light 
spots shown in FIG. 6 are arranged in the direction 
perpendicular to information tracks. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



FIG. 1 shows the relationship between the op- 
tical card and light spots when information is repro- 
duced by an apparatus of the present invention. In 
FIG. 1, tracks 2 (2a, 2b, 2c, ...) for guiding and 
information tracks 3 (3a, 3b, 3c, ...) are formed in 
an optical card 1. On the optical card 1, light spots 
4, 5a and 5b are projected on the track 2b for 
guiding, the information tracks 3a and 3b, respec- 
tively, by an optical head. The light spot 4 is for 
obtaining control si g nals f or focusing and tracking. 
Both the focusing control signaislSTd tracking con- 
trol signals are taken out by well-kn own_mettjods: 
for example, the astigmatism me tho d for the focus- 
jng-PPntroLsignals; and the^pu^t^ulLmethqd^fbr 
the tracking control signals. The light spots 5a and 
5b are for obtaining information signals. For exam- 
ple, by moving the optical card 1 from right to left, 
the light spots 5a and 5b relatively scan in the 
direction of the arrow S, and information signals on 
the information tracks 3a and 3b are reproduced 
from the light spots 5a and 5b. respectively. 

FIG. 2 shows a configuration^ example of an 
optical head for reproducing focusing control sig- 
nals and tracking control signals and two informa- 
tion signals by irradiating the light spots 4, 5a and 
5b on the optical card 1. 

The optical head shown in FIG. 2 comprises a 
semiconductor laser 6, a collimating lens 7, a dif- 
fraction grating 8, a half-prism (or a half-mirror) 9, a 
focusing lens 10, a light-receiving lens 11, a cylin- 
drical lens 12 and a photodiode 13. 

In FIG. 2, divergent laser light emitted from the 
semiconductor laser 6 is converted into parallel 
light by the collimating lens 7, and then forms three 
beams consisting of the 0-order diffraction light and 
the i 1st-order diffraction lights. The three beams 
are transmitted through the half-prism 9, ancj are 
focused by the focusing lens 10 which moves in 
the direction vertical to the surface of the optical 
card 1 and in the direction perpendicular to the 
tracks 2 for guiding in the optical card 1, and 
become the light spots 4, 5a and 5b. The light spot 
4 is projected on the track 2b for guiding in the 
optical card 1. Here, when a part of the laser light 
is reflected, focusing information and tracking in- 
formation are given. The light spots 5a and 5b are 
projected on the information tracks 3a and 3b in 
the optical card 1, respectively. Here, the informa- 
tion recorded on the information tracks 3a and 3b 
is given to the reflected laser lights. The three laser 
lights reflected from the optical card 1 move back 
through the focusing lens, are reflected at the half- 



prism 9 toward right, and are focused by the light- 
receiving lens 11. Then, astigmatism is given at the 
cylindrical lens 12, and the laser lights reach the 
photodiode 13. Here, the optical information which 
5 the reflected laser lights have is converted into 
electric information signals. 

FIG. 3 shows a configurational example of the 
photodiode 13. Four elements, 13A, 13B, 13C and 
13D are disposed in the form closely aligned in two 
10 rows and two columns, and elements 13E and 13F 
are disposed on both sides thereof. The three laser 
lights reflected from the optical card 1 pass 
through the light-receiving lens 11 and the cylin- 
drical lens 12, and then are projected on each 
75 element of the photodiode 13 as reflected-light 
spots 14, 15a and 15b as shown in FIG. 3. 

Electric outputs V*, V* V c , V* V E and V F are 
obtained from the elements 13A, 13B, 13C. 13D, 
13E and 13F of the photodiode 13, respectively, as 
20 shown in FIG. 4. V TO = (V A + Vb) - <V C + V D ), V™ 
= (V A + V D ) - (V B + V c ) are obtained by adders 
16, 17, 19 and 20, and subtracters 18 and 21. The 
V ro and V™ are made as the focusing control 
signal and the tracking control signal, respectively, 
25 as well known to the public. 

The electric signals V E and V F from the ele- 
ments 13E and 13F are reproduced information 
signals from the information tracks 3a and 3b. 
respectively. In the present invention, the reproduce 
30 ing speed of information is increased by perform- 
ing signal processing of these two reproduced in- 
formation signals V E and V F . That is, as shown in 
FIG. 5. the reproduced information signals V E (for 
time 7) and V F (for time T) are input in memories 
35 22 and 23, respectively. From the memories 22 
and 23, information is successively read out, first 
from the memory 22, and then from the memory 
23 with a clock frequency twice the clock fre- 
quency contained in the, reproduced information 
40 signals V E and V F to produce an information signal 
Ve*f (for time T). Thus, the reproducing speed of 
information is doubled compared with the repro- 
ducing speed from a single information track. 
FIG. 6 shows the relationship between the op- 
45 tical card and light spots when information signais 
are reproduced from four information tracks 3a, 3b, 
3c and 3d, and thus the reproducing speed of 
information is increased by four times compared 
with the reproducing speed of a single information 
so track. In this case, five light beams, i.e.. the 0-order 
diffraction light the 1 1st-order diffraction lights and 
the ± 3rd-order diffraction lights, are formed by the 
diffraction grating 8 in the optical head shown in 
FIG. 2. These five beams are focused by the 
55 focusing lens 10 which moves in the direction 
vertical to the surface of the optical card 1 and in 
the direction perpendicular to the tracks 2 for guid- 
ing in the optical card 1, and become light spots 4. 
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5a. 5b. 5c and 5d. Actually, in this case, light spots 
5m and 5n due to the ± 2nd-order diffraction lights 
are also produced, but since these have no particu- 
lar relation with the present invention, the explana- 
tion thereof will be omitted. 

The light spot 4 is projected on the track 2b for 
guiding in the optical card 1. Here, focusing in- 
formation and tracking information are given to the 
reflected laser light The light spots 5a, 5b, 5c and 
5d are projected on the information tracks 3a. 3b. 
3c and 3d in the optical card 1. Here, information 
recorded in the information tracks 3a, 3b. 3c and 
3d is given to the reflected laser lights. The five 
laser lights reflected from the optical card 1 reach 
the photodiode 13, where the optical information 
which the reflected laser lights have is converted 
into electric information signals. 

FIG. 7 shows a configurational example of the 
photodiode 13 in the case of five beams.. Elements 
13G and 13H are disposed at both sides of the 
photodiode shown in FIG. 3. The five laser lights 
reflected from the optical card 1 become reflected- 
light soots 14. 15a. 15b, 15c and 15d as shown in 
FIG. 7, a nd are projected on each element of the 
photodiode. 

From the photodiode 13, as shown in FIG. 8, 
the focusing control signal V F0 and the tracking 
control signal VYr are taken out like in FIG. 4. 
Electric information signals V Et V F , V Q and V H are 
also taken out from the elements 13E, 13F, 13G 
and 13H. The electric information signals V E , V F , 
V G and V H are reproduced information from the 
information tracks 3a, 3b, 3c and 3d, respectively. 
In the present invention, the reproducing speed of 
information is increased by performing the signal 
processing of these four reproduced information 
signals V E , V F , V Q and V H . That is, as shown in FIG. 
9. the reproduced information signals V E {for time 
T), V F (for time T), V Q (for time T) and V H (for time 
T) are input in memories 22, 23, 24 and 25. re- 
spectively. From the memories 22, 23, 24 and 25, 
information is sequentially and successively read 
out. first from the memory 24, then from the 
memories 22, 23 and 25 with a dock frequency 
four times the clock frequency contained in the 
reproduced information signals V E , V Fl V G and V H 
to produce an information signal V Q «. E «. F + H (for 
time T). Thus, the reproducing speed of information 
is increased by four times compared with the re- 
producing speed from a single information track. 

When it is desired to further increase the re- 
producing speed of information, the odd and 
higher-order, such as the ± 5th-order, the ± 7th- 
order and the like, diffraction lights of the diffraction 
grating 8 may also be utilized, as can easily be 
analogized from the above-described explanation. 

In the above-described explanation of the 
present invention, it is assumed that the light spots 



5 projected on the optical card 1 are arranged in a 
direction oblique to the tracks 2 for guiding and the 
information tracks 3, as shown in FIGS. 1 and 6. 
The light spots 5 may be arranged, however, in the 

5 direction perpendicular to the tracks 2 for guiding 
and the information tracks 3 as shown in FIG. 10, 
unless inconvenience does not exist such that adja- 
cent light spots partially overlap one another. Fur- 
ther, In the present invention, the even-order, such 

w as the ± 2nd-order, the ± 4th-order and the like, 
diffraction lights of the diffraction grating 8 are 
unnecessary. Hence, it is desirable to take care in 
designing the diffraction grating 8 so that the inten- 
sities of these even-order diffraction lights become 

is as small as possible. 

In the optical information reproducing appara- 
tus of the present invention, when reciprocating 
scanning is performed with projecting the light 
spots 5 on the optical card 1, information is input in 

20 memories at the forward movement, and the in- 
formation is reproduced with performing the oper- 
ations such that the information stored at the for- 
ward movement is output with a reproducing 
speed, such as twice, four times and the like, at the 

25 backward movement, and at the same time the 
information at the backward movement is input in 
memories. When information is recorded in the 
optical card 1, recording is usually performed by 
reciprocating a single light spot Hence, when in- 

30 formation is reproduced using plural spots as in the 
present invention, the time series of the repro- 
duced information is reversed at every information 
track. Whether the reproduction in question is at 
the forward movement or at the backward move- 
rs ment can easily be detected by address signals 
recorded in an edge of the information track. Ac- 
cordingly, correction may be performed when the 
information is output from the memory. 

In the above-described explanation of the 

40 present invention, the optical card has been exem- 
plified. However, it goes without saying that the 
optical information reproducing apparatus of the 
present invention is applicable not only to the op- 
tical card, but also to the optical disk or the tike. 

46 As described above, according to the optical 
information reproducing apparatus of the present 
invention, it is possible to increase the speed of 
information read-out from the optical card without 
changing the scanning speed of the light spots 

so which are projected on and scan the optical card. 
Hence, the present invention has effects such that 
the performance of the information reproducing ap- 
paratus can be improved, and the miniaturization 
and economization of the apparatus become also 

55 possible. 
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Claims 



1. An apparatus for reproducing information 
from a card-like optical information recording me- 
dium (1) including tracks (2a. 2b, 2c. ...) for guiding 5 
and tracks (3a, 3b, 3c, ...) for information, char- 
acterized in that said optical information reproduc- 
ing apparatus comprises: 

light-spot forming means (8, 7, 8, 9, 10) for forming 
at least three light spots (4. 5a, 5b) on a card-like 10 
recording medium including tracks for guiding and 
tracks for information; 

signal detection means (9, 10, 11. 12, 13) for 
detecting focusing control signals (V ro ) and track- 
ing control signals (Vm) by scanning said tracks for 75 
guiding with a spot (4) among said light spots; 
signal reproducing means (6, 7, 8, 9, 10, 13) for 
reproducing information signals (V E , V F ) of plural 
tracks by scanning the information tracks with the 
remaining at least two light spots (5a, 5b); 20 
plural storage means (22, 23) for storing repro- 
duced information signals of the plural tracks sepa- 
rately for each track; and 

read-out means for sequentially and successively 
reading the stored information from each of the 25 
plural storage means by the time sharing system 
with a speed larger than that when said reproduced 
information has been input 

2. An optical information reproducing apparatus 
according to claim 1, wherein the number of said 30 
light spots (4, 5a, 5b) is three. 

3. An optical information reproducing apparatus 
according to claim 1, wherein the number of said 
light spots (4, 5a, 5b. 5c, 5d) is five. 

4. An optical information reproducing apparatus 35 
according to claim 1. wherein said optical signal 
detection means (9, 10, 11, 12, 13) is configured 
such that an element (13A, 13B, 13C, 13D) dis- 
posed at the center scans said tracks for guiding, 

and other elements (13E. 13F) disposed at both 40 
sides of said element disposed at the center scan 
said tracks for information. 

5. An information reproducing apparatus ac- 
cording to claim 4, wherein said optical signal 
detection means is configured* such that a com- 45 
bination element (13 A, 13B, 13C, 13D) consisting 

of four square elements closely arranged in two 
rows and two columns is disposed at the center, 
and focus error signals (Vfq) are formed by signals 
from two pairs (V A . V B . V c . V 0 ) of elements In the so 
diagonal direction in the combination element 

6. An information reproducing apparatus ac- 
cording to claim 5, wherein said optical signal 
detection means is configured such that tracking 
error signals (Vjh) are formed by signals from two 55 
pairs of elements, each pair (V A . V 0 ; V B . V c ) being 

on the identical side. 



5 



EP 0 316 959 A2 





F I G. 2 



EP 0 316 959 A2 




EP 0 316 959 A2 



_n_n_n_ 



JTJTTL 



22 



M 



23 

__L_ 



M 



Ve|V F 
jump/in, ^ 



F I G. 5 




F I G. 6 



EP 0 316 959 A2 




EP 0 316 959 A2 



VH 




Vg*e+f*h 



F I 6. 9 




F I G. 10 



